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(54) SURFACE LIGHT-EMITTING ELEMENT AND SELF-SCANNING TYPE LIGHT-EMITTING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve a surface light-emitting diode and 
furth r to heighten external light-emitting efficiency by making a sheet 
resistance value of a second semiconductor layer less than a sheet resistance 
value of a first semiconductor layer. 

SOLUTION: A P-type semiconductor layer 32, an N-type semiconductor layer 
33, a P-type semiconductor layer 34 and an N-type semiconductor layer 35 
consisting of GaAs are by turns laminated on an insulating GaAs substrate. A 
cathode electrode 36 is provided on the N-type layer 35, a gate electrode 37 is 
provided on the P-type layer 34 and an anode electrode 38 is provided on the 
P-type layer 32. In consideration of a sheet resistance circuit from directly 
under the cathode electrode 36 to the anode electrode 38 and regarding that a : 
sheet resistance value of the N-type layer 35 is Rn and that a sheet resistance 
value of the P-layer 32 is Rp, the sheet resistance values Rn, Rp are defined 
by the sizes and the impurity concentration of the N-type semiconductor layer 
35 and the P-type semiconductor layer 32. Accordingly, the sheet resistance 
value Rn is made smaller than the sheet resistance vale Rp and a current is 
concentrated to an end so as to raise an external light-emitting efficiency. 
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t-|>tOTib2). -eLT. =g-y-hG.2, Go . G 
zJi, m-enr'fjJ--HD-2' . Do ' . Dj ' £0;<? 

[00 63] jxtc, ^i^s^rw-^tov^-ciJiBB-rs. 

<t>^ \t^m=t {Wt^tA ) L ( - 2 ) . L 
(0) . L (2) ^i7)«?8(^S§a^i^^/»±5:i6iiei 
A-oS^SMLiiJtttSS-U-b y h-r-S^'D-y^'T'* 

[0 0 64] */^RA3<i- #fBtlK^L (-2) . L 
(0) . L (2) <7)ry- Ki:«S£tt*&7-OCLH t 

»tn:RA3(i. #5F£7tai^L (-2) . L (0) . L 

( 2 ) v«®T'£o«iigfiSr$ijii8-r^ tot'fcs . -e 

LT. ^fg^e^^L (-2),L(0).L(2)<?)7!? 

[006 5] $t>tCRL3«, =g-Jl7t^1^L (-2) , L 
(0) . L (2) cOy-hG.j- . Go ' . Gz ' fcm 



y-hG-z' . Go ' , Gj' kzmthm^^mm-t 

hi><nX-ht. -eUT, #^'-hG.2' , Go ' , G 
« ' ^ix^ixy-iTi^-YD.i' . Do ' . D, ' O 

[006 6] ■r^:^3^>, 01 2*Ctil^T«, X>f -y-f-^ 

^s(-2), 3(0), s(2) (r>y— vifi^ ^a-e 
nr^^-HD.2' , Do ' . ' ^ittx. mm 

^L(-2), L(0). L(2) <7)ir'- h G.2 ' , G 

0 ' . G2 ' f.zm^<,zw^^ixx\^h, 
[0067] mz. x^ 'y^mi-T\y^(r>^-^<r>m^^ 
wmth. x9-Vfv\^xct>zti.x. f^^v'^fv 

ttllitU—VKlVCOmSii^X^ y-^-S^S ( - 3 ) cor 

iiJDX?SmffifeLhC^jtil.tf, X-^ -y^ffeTS (-3) {± . . 

X«is «?)o-L''<./PcomEj!r'\ XW y^^-=FS (-3) 
<r):^y^im9&i OiStmtf. S (-3 ) <±7j-7tt 

[0068] ^>^^.^T-«i, X^ y^m^S (-3)0) 

nKiimmmsvoKtmtmSii,z^^. x^ «y^*^s 
( - 3 ) coy- hmeA^^df/i- h {c^ctitf , jg-^ffl^-f 

Jj--KD-3 iCioT. yf-^^^S (- 

2) coy-MgCiA^®T-r-l.. -?-L-C. X^ y^sg^S 
(-2) co^'->^>miE€«W-S.. L7t*5;-5T,e 
i^:7o-y^<!>2 lcJ;-5-C. yf-S^S (-2) S-Jf 

[006 9] C:c03r>-4R®{ifl6i . «2 {:J:-5T)«i}i:, 

01 2(7):&:^r6]M6jli$ii-rv%< . -ot*), x^'-hvs' 

$tix\,^<:itiz^j:i>. 

[0070] fcfzL. :^TcOb' y h-¥^y^i,Zf,t^ 

^^Ti^-fcoiftf^jiigiiA^^y^egr^oT, it'.yht> 
*2 izmmLx. ^-^^ u^/i'tu~u-^]^t.$:^izm 

[ 0 0 7 1 ] 4-, ffiScb' y hff^^co^yJmtyfy^ 

Ss^rOfc-r-Si:, X^-hJVUX<i>s izX-^X Itfzli 
Oi}mtjkt.ti. lEi^i?a-yi?<^,, . {cioT. 
c^l. 0*>'icjM$itT^T<CitCc^^. Z<7)Xol,zL 

X. itfciiob^^^m^ (mm) :f}<x^ yi-m^Tu 

[0072] JXtC. %3^*^L ( - 2 ) { L ( 0 ) , L 

(2) ) <^mmz'?\^xim-ti>. mz, l (-2) j!/^ 



(8) 
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tm. mem=FL. (-2> {i^i-ytt^hJi^^j^v*. -r 
^hh. nMs^^L (-2) Ji»&a^^±£7)^jt^{c^ 

^D-yc?*R comE*^ ^5^^L (-2) 
<o:t y^imm.EA^ Vo J + V J i f coscosffiiclg^ 
Siutfc-rSfc, :%5e^^L (-2) iimt'^A.¥f-^cO 

§i*-f>ai.^fc(CioT, «^^-?L (-2) {i:tytt 

[0 0 73] $-c, x-f -yf-^^rw-f A>^>^^^!^r 
I- , X ^ -y f^^^T u ^ \zm%^ iht.-inftmm,mn^ ix 

[00 74] X-f yf-S-^TL-fcOffiSb'-y htCiJV^ 
T , :x«ll<7)^ ^ .y s coy- h 

i£*i6i(cffi»t--sstBss-r.i.ffiisfc''y 

[00 75] X>f -yf-^-^S (-2) . S(0), S 

Do ' . Dj ' (CctoTj>*l5-r-5.^m^L (-2) . 
L (0) , L (2) eoy-hG.j- , Go ' , G2 ' tc: 
tSSStLS. L7t:A<oT, ^3e«^L (-2) , L 

(0) . L (2) <r>^-hmmt. i^y^ffi^vy 

EliV.ij co2fgi:0:0, ^74m-CV,i, c04fgi:=Sr 
S. 

[0 0 76]— ^r, ^'D.y^^R lcov->Tfi, ^-^o7t^ 

•fe-yh) , ^<o«ic:>'N-< ^-'>^/^m^av„R^■r-±#^^*■ 
2V<,i, <VHR<4V,if 

[0 0 77] tTt^^oT. X-Y >y^^^Tlx-Y(c»giii 

[0078] ciof^. ns.'^^^\m^mir(r>i^y^msi& 



[00791 iJ'o y :? .f.R *<a— U'<.;u^{c 

^$ilT . L** 'J Hr y h , . 'J -fe y h 

[0080] <5:{-H 1 2(C:^JB^a$: , 3tr U VrJ' 
[ 0 0 8 1 ] 0tJi.{f . 2 0 4 8 b- y h (7)^ 

<^409 6b'-y hSr^-St-^-^, 3tr 'J >':J'tlio{tSS 

> o«3t«^ L ij^^m^x'h htrht. ^lOAt r . 

[00821 — :tr. X-Y y ^*TSA^f,<?>tifgKi*£0;t 
*^C7)^8£(±, N®isfffifiiRL3 = 3 0 k Q<Oi^iZ 
0. 5mA-CSc5C:i:*^lllie<J(Ci:>*»oTV%2,<7)T\ ^ 

xn\z yhcr,^m'iFi?^^mmx'htn£. lAmmv 

[0 0831 i/::. .y^»^SA-^>iOtfl8Ai, ^ 
m^Hc^Bi§H+<iii/^gPQ'-C'^o-yi?«b, , 02 <om 
fESr- B.^;^/!^ h C«T§ •ti-.g. ^ i 0 , X y f-^ 
^r^'f^f<c*<jt7l«®t=a:0U-fe-y h*i^r:bix&. CI 

5r&l^lSIAT#^$tLS i: . ??fffiWtcm^ffl*qF*s I. ^ fc 
t^S. oiO, tfrj^coi A(clt^-Cir-{fflW(;ro. 5 A 
m&tVTiP'^fiZkliZ^h. 

[0084 1fg3t*^L^0204 8b'■y^^^^^UT. X 
:^-h/'<;l'X0s n^x-^S'A:']^ 

SC:tA^T-^.S, jl^6 4b-y hifvilll 2 8 

i cof - «y r r t tc'ttsi*<A:'D ^tixhx\>\ 

[0085] 1 2 8 b' ■/ H r i: tc-f — ^ A:>J SrM^JCff 
-oTt^, 204 8b' y h{citLt2 0<ic=57=-:5'A:fj 

y2 0X'XUZtlz^j:h. LfziP'>X. ffet^Sti^?^ 

[0086] =5rti. %7e3g^Lcoai:b7tt05tSo{i-f>o 

[0 087] HI 2r{i, X-f -yf-gg^TU^tC 
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»xmM^-th:itii^^xh^. :L<r)tiib\,z^ Rlj< 
Ru. R«i<RA2t-^-t.5J3d«^"S^ L<, dtfO^S^ 

[0088] $ii>(c. 01 2T-{i, ;?^^^-Kfg^:fije 
[0089] 

«-?t LT, ®^3fc1^^y;^.^'T {-2)~-t (-i-2> 

SrfflVV 'JX:?T (-2) — T ( + 2) (C 

[00 92] 3^^g^^^-^yx:^'cory-Hiffl^o:S'->'5^ 

[00 93] Vo„=Vs +Vi,f (2) 

[00 94] $TC:WH5l3t-9--Y U^^T (0) ^i^fV 

'J^^-T ( + 1 ) t T ( - 2 ) tC|5lB#(caD*5S 
MSBfetf'f VX^J'T ( + 1 ) <7)^ Stj!" c:i:*<T' 
[0095] 

Vg-2 +Vjif >Vh >Va,, +V,n (3) 

ztixm^v-i ux^'T < 0 ) , T ( + 1 ) ii^mmz 

M>f U<JUmELi^i>b. M^-t^-Y 'J ;^5'T ( 0 ) A< 
[0096] CIO J; *»56ff5T-li»tit^y h V- 

[00 97] ±(ca^cJ:^^:lliI*><i>. ^m-^^y^ 
01 . 02 , 03 K/t'^$:«a#{cSt'vt:^.^t 



fflSf^ffl$:f^«.;ty){c^fflffii5iRi S:^LT^6<J(: 

ifi^$iiTv^&. y;^r?ory- 
h'SS^^., 3*«?)|Ejli^D-y^'7^>' (01 . 0j . 0 

[ 0 0 9 0 ] Si^JrijiHB-rS t , #i-^1Sjl*i?a /:?03 
*^v\>f K;U{C^: 0 . m^t^-i 'jXi'T (0) A^jj-V 

T ( 0 ) {c5fiv^^^^coy-h«ffiAJgt(STL. j^mra 

[009 1] 

(1 ) 

[00981 

\mmM\ m\A\t. mmb\zii\\xi&^mkw.z 
[0099] *i^CT<?)se^^siBteSi:T(±. ®^ 

?e-*f-f y;^:?T (-2 ) — T ( + 2{i, — 5'](c:M'<f>ix 

T ( - 2 ) -T ( + 2 ) tO-efl^iXCO^- 

■r. Ri {i^'-h«®iOfl^ffifit^*L, D.j-D.jJi 

SSlfitJfflSf^fflSrff 3 r-f ^- V * Ac Vg Jim 

IC. 22|!:c7)teii^'Q .y:7 9-f (01 . 02 ) 

ni*^^ij#fcjg^$ii^. 

(0 10 0] SlfP^iJiHBt-S. t.-^r^9u-,'7 4>i If 
f^-W^Vhta^^ ®^fiBt-9--f UX^T (0 ) *?:tVL 

-h«E7i«gti&. -eLT^S^t^f-f 'JJ^rJ'T (0) tCig 
i^^^^cO:>---h^*?fit<RTL, \mmAzT ( 0 ) 

[0101] LA^L^A^f,, y-f ^-Ftfttc;)— ^ri6J 
S, ^fmtt*'^.. m.S.^Tifhi^^li. T ( 0 ) 

WL, :J^^:t-H««fl:^[6l4*>±AfOmJEVdi, (PN 

-hmSGj fiGi {ci^L, ^^btc^s^-f ^-HOJii:^ri*i 

T (0) cO£IB!|cOir'-H^gG.,li^^^^-HD., 



(10) 



[0 1023 »:(0^^'Dy^y\-;Px.^i fi, gjfi^ 
fbt^f-f yx^'T ( 1 ) . T (-1 ) , ^^LTT (3) 

axx/T (-3) mzmn^ti:Btfi. ::ix^>co^*>T\ 

fit^'-y:t>'mE£Oftt®V^^^{iT ( 1 ) T'*)0, 
T ( 1 ) iOr^-Vjj-ySE^I^jG, coy-hmff+V 

>-SffO<KU3R^^T (3) T'S)0. Vji, £7)J5j4^-C 
J)^. T (-1 ) tT (-3) cO^^mffli, *t)V6K + 

(0 1 04 J 

«:^-tf-S. •eLTI^^^ri'^3t7*U^h^-y h'6 8 
CO ^Tt: r. t ; ^ (7)^115: tt»ft-r „ »:t3Ja#SlT,€5fc 
^LTfe^§S6 2T-;^-fe-yh6 1 1 **^i^jM^>*T.-C 

^h^\,zx^•^1^^Lht\.%m'^i\.h. -'-n^'^<nwj 

Six. jtJfS6 6T'«-oith-f-*>m*Stl-&. 

[0 1 053 ^xt:^mi>zj: hss^m.^^m.im 
^cr,m^WL±.{zw&mz-ni,zmiLi:x%^TTu 

^3fe^^TU^ 6 1 2i:D>y K^yXru-^ 6 13 
kX-m^^tl. l'>-X(7)j|fe^>-SjtK^A6 l±tClS^ 

[0 1 063 *llifitf«{cJ:iHf, ^co%3t«^TU^=E 

iKfls^scor v>h^-yV, ^m^scn^y vyf'i mmt 

^Zb-ti^X'^^. 
[0 1073 



[0®£7)gj#>5:iJiH^] 

[ 12 1 3 -^(T) P N P NfltatOfag^^ffi^if-f y X 

:^<rmmmiixu^mmx'f>& . 

[S4 3 0 3c7)ffi^3lS:J^^ ;t- V<^m^^:f5i:?i<tmX' 
[06305 <7m^±-^^ U X C7)^:ji-:?55:^f 0T' 

[07 3 ^E^^%^m.'mmm^xhh, 

[08 3 aci^3^^3i^S{3t>;t5, loco^fg-? - 

^- H D co©B&-ft x^tzmmi^x-h s . 
[09 3 07co@e^3iEafB^a*«m§n;tf-"/r 

[010 3 ^^^r^>ftC^-rSGNDSJSiiJ;l/fS 
[ 0 1 2 3 fteco g B^j^5%>t^ia<7)^lHlSS0T'& 

[013] m<nn^^^mtmw<mmm^mz'h 

[014] <l!lcOia^3lcM5BfeilSiO^I112&0-Cft 

[0 1 5 ] 'J >':J'ilSSr^-r0T-3^& . 

[01 63 ^jt^^^ri^'i-^u-fco-y Huyxri^-f t 

1 NJ^S« 

10. 2 0. 3 1 mmwL 
13 *y-Hiiffi 
14,26 ry-F^ 

11. 22, 24. 32. 34 PJ^4^«c^ 

12. 21. 23. 33. 35 HJ&^WM 

3 8 ry-vmM 

4 1 GNDIEIX 
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